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(54) DATA TRANSMISSION SYSTEM 

(57)Abstract: 

PURPOSE: To extract accurately a timing signal of an 
asynchronizing signal at the receiving side by transmitting an 
AND output between a pulse repeating frequency of the 
asynchronizing signal and a synchronizing clock for 
multiplexing and utilizing simuhaneously an effective signal 
of the asynchronizing signal. 

CONSTITUTION: A signal of an oscillator 2 is inputted to a 
counter 1 and a unipolar/bipolar converter 6. The counter 1 
transmits various timing clocks to a multiplexing circuit 3 and 
also transmits the clocks to AND circuits 4 and 5. A data and a 
synchronizing signal or the like are inputted directly to the 
multiplexing circuit 3, where they are multiplexed. Further, an 
output of the AND circuits 4, 5 is inputted to the multiplexing 
circuit 3, where the output is multiplexed and transmitted by 
the converting circuit 6 as a bipolar signal. The signal is 
converted into a unipolar signal by a unipolar/bipolar 
converting circuit 7 at the transmission side, and a receiving 
signal is transmitted to a separating circuit 9 and a counter 10 
via a frame synchronizing circuit 8. A clock representing the 
effective signal is outputted from an AND circuit 1 1, fed to a PLL circuit 13 via a memory 12 and the 
timing clock of the asynchronizing signal is extracted. 
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Kokai No. 59-178034 

<Constituent Feature of the Invention> 

To achieve the object mentioned above, according to the 
present invention, pulses of the repetition frequency of the 
asynchronous signals and a signal obtained by an AND 
operation of the multiplexing synchronizing clock and the 
asynchronous signal are multiplexed by the digital 
multiplexing converter synchronously with the multiplexing 
signal and are transmitted, and among the effective signal 
and the empty signal, produced during the AND operation, a 
signal which represents the effective signal, is transmitted 
in a different time slot. A means for extracting a timing 
signal for the asynchronous signal, in response to the signal 
which represents the effective signal, is provided on the 
signal receiving side, 
<Embodiment of the Invention> 

An embodiment of the invention will be discussed below with 
reference to the drawings. 

Fig. 3 shows a block diagram of a main part of a transmission 
side of a 30CH PCM multiplexing converter, according to an 
embodiment of the present invention. Fig. 4 shows a block 
diagram of a main part of a receiving side of a 30CH PCM 
multiplexing converter, according to an embodiment of the 
present invention. Fig. 5 shows time charts of a signal of 
each part shown in Figs. 3 and 4, of which (A) shows an 
asynchronous signal which is transmitted in the time slot 
"A", (B) shows a signal which represents the effective 
signal, transmitted in the time slot "B" and (C) shows an 
output signal of the AND circuit 11. 
In Fig. 1, numeral 10 designates the counter, 2 the 
transmitter of 2.048 MHz, 3 the multiplex circuit, 4, 5 and 
11 the AND circuits, 6 the unipolar /bipolar converter circuit 
(which will be referred hereinafter to as a U/B converter 
circuit), 7 the bipolar/unipolar converter circuit. (which 
will be referred to as a B/U converter circuit), 8 the frame 
synchronizing circuit, 9 the multiplex separation circuit, 12 
the memory, and 13 the PLL circuit. 



By way of example, the asynchronous signal of 2400 bps is 
multiplexed by the 30CH PCM multiplex converter and is 
transmitted. 

In Fig. 3, the signal from the 2.048 MHz transmitter 2 is 
input to the counter 1 and the U/B converter circuit 6. In 
the counter 1, various timing clocks are transmitted to the 
multiplex circuit 3 in accordance with the 2.048 MHz signal 
and the 2400 Hz clock is transmitted to the AND circuits 4 
and 5. The 4 KHz multiplexing synchronizing clock is 
transmitted to the AND circuits 4 and 5, at the timing 
corresponding to the time slot "A" and the time slot "B" 
shown in Fig, 1, respectively. The data and the 
synchronizing signal, etc., are direcjtly input to the 
multiplex circuit 3. and are multiplexed thereby. The 2400 
bps asynchronous signal is input to the AND circuit 4, so 
that the AND operation of the 2400. Hz clock and the 4 KHz 
clock of the timing corresponding to the time slot "A" is 
carried out therein and the output is transmitted to the 
multiplex circuit 3. The bit rate fl of the asynchronous 
signal is 2400 and the bit rate f2 of the multiplexing 
synchronizing signal is 4000. Therefore, fl/f2= 3/5. 
Consequently, on average, there are two empty time slots in 
every five. Focusing on the time slot "A", the portions (a) 
in Fig. 5(A) represent the effective signal portions carrying 
effective data and the portions (b) represent the empty data 
portions. To obtain the signals which represent the 
effective signals, an AND operation of the 2400 Hz clock 
input to the AND circuit 5 and the 4 KHz of the timing 
corresponding to the time slot "B" is carried out. Focusing 
on the time slot "B", the level of the portions which 
represent the effective signals shown in Fig. 5(B) is 1 and 
the level of the empty signal portions is 0. The outputs of 
the AND circuits 4 and 5 are input to the multiplex circuit 3 
to multiplex the same, so that the outputs of the AND 
circuits 4 and 5 carry the signals representing the effective 
signals in the first three time slots "A" and "B" in Fig. 1; 
carry the empty signals in the two subsequent time slots "A" 



and "B". Thus, the frame structure as shown in Fig. 1 is 
realized with the data and synchronizing signals. The 
signals are converted into bipolar signals by the U/B 
converter circuit 6 and are transmitted to the receiving 
side. On the receiving side shown in Fig. 4, the signals are 
converted into the unipolar signals by the B/U converter 
circuit 7 and are synchronized by the frame synchronizing 
circuit 8, so that the synchronized signals are transmitted 
to the separation circuit 9- The 2.048 MHz timing signal is 
extracted and is sent to the counter 10, The counter 10 
outputs various clocks to the separation circuit 9 and 
outputs the clock whose frequency is 4 KHz to the AND circuit 
11. In the separation circuit 9, the data signal and the 
signals shown in Figs. 5(A) (B), transmitted in the time 
slots "A" and "B" are separated. The effective signal 
portions (a) shown in Fig. 5(A), transmitted in the time 
slots "A" are stored in the memory 12. The separated signals 
shown in Fig. 5(B), transmitted in the time slots "B" are 
supplied the AND circuit 11. Among the input clock signals 
having the frequency of 4 KHz, the clocks representing the 
effective signals, as shown in Fig. 5(C) are output from the 
AND circuit 11 and are then supplied to the PLL circuit 13 . 
through the memory 12. In the PLL circuit 13, a timing clock 
of the asynchronous signal of 2.4 KHz is extracted, so that 
the effective signals stored in the memory 12 are read in 
accordance with the timing clock of 2.4 KHz to output 
asynchronous signals. The three clock signals of 4 KHz shown 
in Fig. 5(C) are accurately output from the AND circuit 11 
for each effective signal portion shown in Fig. 5(B). 
Consequently, it is possible to easily and correctly extract 
the clock signals of 2.4 KHz (4 KHz x 3/5) in PLL circuit 13. 
Note that the time slots "A" corresponding to the empty 
signal portions (b) in Fig. 5(A) are not used, and thus it is 
possible to multiplex other signals. 
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